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R616Albert Einstein discovered the 
theoretical foundations on which 
photovoltaic cells are based a 
hundred years ago — it was a 
spin-off from his annus mirabilis. 
Half a century ago, Bell labs built 
solar cells out of silicon, which 
soon came to be used in space 
flight. But the real breakthrough in 
solar cells was neither theoretical, 
nor experimental. It was a simple 
pecuniary reward. 
Since the 1980s it had been  
a pet policy of Germany’s Green 
Party that people who put solar 
cells on their roofs should have 
the right to sell back any excess 
electricity to the providers at  
a rate exceeding the one they 
pay for the power received. Soon 
after the party came to power in 
Schröder’s Red-Green coalition 
in 1998, this simple idea known 
as a feed-in tariff (FIT) became 
law without much ado. The 
Erneuerbare-Energien-Gesetz 
(EEG; renewable energies law) 
came into force in April 2000,  
and it changed the economics of 
solar cells fundamentally. 
Before the FITs, installation 
of solar cells had been a costly 
sacrifice only embraced by a small 
minority of affluent planet-savers. 
In 1996, for example, the weekly 
Die Zeit reported that the solar 
cell surface amounted only to the 
size of two postage stamps per 
head. The high cost of producing 
small numbers of photovoltaic 
cells conspired with the relatively 
poor efficiency of cells to make 
investment in photovoltaic 
power less than attractive, even 
though there was a widespread 
awareness of environmental 
problems and climate change 
already. Alternatives, such as the 
direct collection of heat rather 
than electricity, saw some  
success in the 1980s and 1990s 
Through legislative changes 
creating public demand and 
industry response, Germany is 
vigorously pursuing solar power 
as a major route to provide 
renewable energy. Michael Gross 
reports.
Germany goes for 
solar(thermal cells produced by 
companies such as Thermosolar), 
but photovoltaics stagnated  
and some companies folded or 
left the country.
The outlook for green electricity 
became a lot sunnier when 
FITs were introduced. Since 
then, everybody who sets up a 
renewable energy facility — be it 
solar, wind, or hydroelectric — can 
sell back excess electricity to the 
energy providers. After another 
modification to the law, grassroots 
energy producers are now paid 
at four times the market rate 
for at least 20 years. Typically, 
people earn back their investment 
within 10 years and then start 
to make actual profits from their 
green actions. Accordingly, the 
number of photovoltaic devices 
in Germany has grown more than 
11- fold since 2000, from 29,000  
to 330,000. 
Thermal cells, which don’t 
generate electricity but which are 
more affordable to install in the 
first place and bring down the 
bills for heating and hot water, 
continue to be popular, with 
940,000 devices now in operation. 
A recent report commissioned by 
the Swiss bank Sarrasin estimates 
that such devices alone could 
replace 30 per cent of Europe’s oil 
imports. 
Franz Alt, a widely known 
writer and commentator, has had 
both thermal and photovoltaic 
cells on the roof of his house at Baden- Baden since 1993, 
but in 2001 he increased the 
capacity from 4.8 to 8.8 kW. 
While the thermal cells provide 
hot water on 225 days per year, 
“the photovoltaic cells deliver 
between 6000 and 7000 kWh solar 
electricity per year,” Alt says. “We 
produce twice as much electricity 
as a German family consumes 
on average. The energy provider 
pays back between 3,000 and 
3,500 Euros per year, which allows 
us to recover the costs of the 
installation in the long term.” Alt 
calculates that the complete set 
saves around six tonnes of CO2 
each year. He reckons that once 
all the household electricals have 
been replaced by energy-efficient 
ones there will be enough solar 
electricity left to power a car. 
The increase in popularity of 
solar cells also gave a boost to 
German manufacturers. Most 
notably, a new contender set 
up in 1999 next door to the 
industrial site of Bitterfeld, which 
epitomized the decay and poor 
environmental safety standards 
of GDR industries, managed to 
take off with impressive speed. 
Q-cells, founded with the help 
of both private equity funds and 
the state subsidies meant to 
convert the former East Germany 
into “flowering landscapes,” 
started producing photovoltaic 
cells in 2001. Surfing on the 
wave of enthusiasm for solar 
power since the introduction Capture: Germans are increasingly keen to capture heat and power form the sun. 
(Photo: Ralph Orlowski/Getty Images.)
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While some countries are giving 
high priority to developing solar 
energy as a means of generating 
renewable energy in a way 
that minimally impacts on the 
environment, others are giving 
major support to the development 
of biofuels. The US is the biggest 
enthusiast, with ethanol the 
current preferred fuel produced 
from corn. In his state of the Union 
address at the beginning of the 
year, George Bush announced, as 
part of his plan to move away from 
dependence on Middle East oil, 
an unexpectedly dramatic goal of 
cutting the use of petrol by 20 per 
cent over the next decade.
To do so he ramped up the 
target for production of alternative 
fuels to 35 billion gallons a year 
by 2017, representing a five-fold 
increase on previous targets.
Iowa produces almost half the 
current output of ethanol in the 
US. It has 21 ethanol-producing 
plants and many more are 
planned. If three-quarters of those 
are built, then the state, which 
exports grain around the US and 
worldwide, might turn to importer.
The effect of such plans has 
already had an effect on the 
price of corn, which is a critical 
basic foodstuff for many poorer 
countries.
Environmentalists in Iowa are 
also concerned that the few 
remaining areas of uncultivated, 
marginal land, which is subject to 
erosion, will come under pressure 
for cultivation.
Farmers, who traditionally 
rotated corn with soybeans, 
may come under pressure to 
grow continuous corn crops, 
which would require much higher 
fertilizer and pesticide use.
Critics also say that the 
production of ethanol from corn 
is energy expensive and reduces 
greenhouse gas emissions by only 
around 13 per cent compared with 
petrol.
But many other materials 
are being considered including 
cellulosic ethanol produced 
from sugars extracted from 
native American plants such as 
switchgrass.
Nonetheless, the appeal of 
biofuels is seductive: a fossil 
fuel is replaced by a fuel from a 
renewable source with very little 
new technology required for the 
switch in use. But enthusiasm for 
biofuels is raising much greater 
concerns outside America’s 
cornbelt. There are fears that the 
scale of biofuel crops that would 
be needed to sustain anything like 
current fuel use would transform 
traditional farming and other land 
use in other parts of the world.
A group of non-governmental 
organisations, including 
Biofuelwatch, produced a report 
last month, to coincide with 
a committee meeting of the 
Convention on Biodiversity in 
Paris, raising concerns about the 
effect of new crops on already 
threatened biodiversity.
They highlight that, in Europe, 
extensive, low-input farming is 
the most favourable system for 
wildlife. But pressure for biofuel 
production would increase the 
likelihood of converting these 
regions into areas of intensive 
production of crops likely to 
impact on wildlife.
They also point out the 
threat to critical ecosystems 
in the global South. Indonesia, 
Malaysia, Cameroon, Colombia 
and Ecuador are experiencing 
accelerating wild habitat loss 
because of oil palm plantations. 
Currently palm oil is used mostly 
for food products but it is a 
candidate biofuel, potentially 
putting even greater pressure  
on tropical ecosystems.
Concerns about the impact of 
biofuel crops has led to demands 
for sustainability certification. The 
EU, the Netherlands, Germany 
and the UK are all developing 
initiatives. “None of those 
currently being developed have 
included Southern stakeholder 
groups,” the report says.
So fears are growing about 
the potential threats to key 
biodiversity regions and the 
richest tropical ecosystems  
in the push for biofuel.
Biofuel production looks 
promising in some regions but 
threatening elsewhere. Nigel 
Williams reports.
Questions on 
biofuelsof FITs, Q-cells became one of 
the fastest- growing companies 
in Europe, and is now the 
second largest manufacturer of 
photovoltaic cells in the world, 
surpassed only by the Japanese 
electronics giant Sharp. 
And this growth continues 
unabated. For the first quarter of 
2007, Q-cells reported a 43 per 
cent year-on-year increase in 
sales, and a 45 per cent increase 
in production. The output stands 
at 70 million solar panels a year, 
and rising. Increasingly, it is also 
exporting cells and establishing 
itself in foreign markets. Recently, 
the company has opened a 
branch in Japan and increased its 
stake in a US company, Solaria 
Corporation.
By now, the German renewable 
energies law has become an 
export success story as well. At 
least 47 countries world-wide, 
including 18 other EU countries 
(but not the UK) have modelled 
their legislation on the EEG 
and introduced FITs as well. In 
Germany, they led to a spectacular 
increase in the number of solar 
devices installed. An earlier set 
of incentives dubbed the “1000 
roofs” program was replaced by 
a “100,000 roofs” program (still 
in force today), illustrating the 
explosive growth. Renewable 
energies now have a 12 per cent 
market share in Germany, and the 
official target for 2020 is at least 
20 per cent.
And research minister Annette 
Schavan announced this month 
that her ministry has earmarked 
10 million euros per year for 
the development of the next 
generation of solar panels.
If and when other countries 
finally catch up with those 19 
EU states that have already 
introduced FITs, the chances are 
that many of the photovoltaic cells 
installed will be imported from 
Germany. 
Franz Alt’s solar home:  
http://www.sonnenseite.com/
index.php?pageID=42&synlink:
docID=d2691&synlink:linkID=3
Q-cells: http://www.qcells.com/
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